Effects of 5,5'-diphenylhydantoin on thyroxine and 3,5,3'-triiodothyronine concentrations in several tissues of the rat.
We studied the effect of 5,5'-diphenylhydantoin (phenytoin, DPH) on the metabolism of thyroid hormones, the intracellular concentration of T4, and the source and concentration of T3. Two groups of six male Wistar rats received a continuous infusion of 10 ml saline/rat. day. One group received DPH in their food (50 mg/kg BW) for 20 days. For both groups [125I]T4 and [131I]T3 were added to the infusion fluid for the last 10 and 7 days, respectively. At isotopic equilibrium the rats were bled and perfused. Compared to the controls, plasma T4 and T3 in the DPH group were reduced (22% and 31%, respectively); TSH did not change. The rate of production of T4 and the plasma appearance rate for T3 were decreased. Thyroidal T3 production was markedly reduced. From the increased [125I]T3/[125I]T4 ratio for plasma, it follows that total body conversion was enhanced. The tissue T4 concentrations decreased in parallel with the plasma T4 level. Total T3 was reduced in all organs. In tissues in which local conversion does not occur, i.e. heart and muscle, the decrease reflected the decrease in plasma T3. In the liver both plasma-derived T3 and locally produced T3 were diminished. In cerebellum and brain the plasma-derived T3 pool was even smaller than was expected from the decrease in plasma T3. This was partly compensated by an increase in local conversion. Only for these two organs was the decrease in the tissue/plasma ratio for [131I]T3 significant. Our results suggest tissue hypothyroidism, caused by a decrease in the production of T4 and T3, which is partly compensated by increased conversion in several organs. The transport of T3 into cerebellum and brain is disturbed, which can be attributed to the mode of action of DPH.